Summary Mothers of a population-based series of young adults with bone and soft tissue sarcoma were traced and their cancer risks estimated. No overall excess of cancers compared with expected numbers calculated from population rates was seen but mothers of patients with synovial sarcoma had significantly more cancers than expected and this was accounted for mainly by an excess of breast cancer. In addition there were strong indications that a proportion of cases were members of familes with inherited cancer-prone syndromes, in particular with neurofibromatosis or with the Li Fraumeni cancer family syndrome.
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An excess of cancer in the first degree relatives of children diagnosed under 15 years with soft tissue sarcoma has been demonstrated (Birch et al., 1990a) . This excess is especially marked for breast cancer in the mothers. A similar excess of breast cancer has been found in the mothers of children with osteosarcoma and chondrosarcoma (Hartley et al., 1986) . More detailed analysis of the breast cancers occurring in the mothers of children with soft tissue sarcoma has revealed that the highest risk is associated with various features in the index child i.e. young age at diagnosis, embryonal rhabdomyosarcoma and male sex (Birch et al., 1990b Observed and expected numbers of cancers were compared and a two-tailed Poisson probability (P) calculated. Relative risks were calculated by dividing observed by expected number of cancers, and 95% confidence intervals (CI) calculated.
Results Table I shows the distribution of histological types among the cases. Two cases with desmoid tumours were excluded from the soft tissue sarcoma (STS) group, together with two cases which had been registered but who were not domiciled In the 160 mothers traced there was a total of 15 cancers (five breast cancers and ten other cancers) occurring in 14 mothers. Table III shows these malignancies in the mothers in relation to age, sex and histological type of tumour in their respective offspring.
Observed and expected numbers of cancers in sub-groups of mothers are given in Table IV . One basal cell carcinoma, together with three cancers which occurred outside the time period considered were excluded from analysis i.e. leiomyosarcoma age 22 years and carcinoma cervix age 47 years, both occurring in 1961, and carcinoma kidney diagnosed in 1989. The mother with leiomyosarcoma aged 22 years died in 1962 and so was also excluded from the number of mothers in the analysis.
Overall there was no excess risk of cancer in the mothers with 12.29 cancers expected and 11 observed (RR = 0.9, P = 0.9). Stratification by diagnostic group, however, revealed that mothers of young adults with synovial sarcoma had significantly more cancers than expected (Obs = 4, Exp = 1.07; RR = 3.7, P = 0.05). This excess was mainly accounted for by the occurrence of breast cancer in this group (Obs = 2, Exp = 0.33; RR = 6.0, P = 0.09). The risk of breast cancer in the mothers in other histological sub-groups and in all mothers combined did not differ from expectation.
Discussion
This population-based series of young adults with sarcomas offered the opportunity of estimating the risks of malignant disease in the mothers of older individuals with differing histological types of sarcoma thus providing an interesting comparison group for the data already collected on corresponding childhood series of bone and soft tissue sarcomas (Birch et al., 1990a , Hartley et al., 1986 .
Although cancer risk overall in the mothers was not in excess of expectation, there were indications that mothers of patients with synovial sarcoma were at excess risk of malignancy and of breast cancer in particular. Because, however, numbers entered into the study were small, the power to detect a small increase in risk was low. In addition the number of sub-group analyses carried out would increase the risk of obtaining false positive results. This is especially the case for the analysis of breast cancer risk in relation to synovial sarcoma where expected and observed numbers were very low. Hence no firm conclusions can be drawn from the observatons on this particular series.
Classification of bone and soft tissue sarcomas is notoriously difficult and there has been considerable variation in diagnostic criteria during the time period covered by the study. Specific sub-types of sarcoma are very rare and while availability of immuno-histochemical stains has enabled definition of sub-type in some cases recorded as unspecified sarcoma, it has also indicated that a proportion of cases previously diagnosed as sarcomas cannot be confirmed as such. In addition histological sub-type of sarcoma is frequently reclassified on peer review (Presant et al., 1986) . The apparent association between the presence of synovial sarcomas in the cases and cancers in their mothers should therefore be interpreted with caution. Special histopathological review of all cases would be necessary to confirm the association.
Perhaps the most striking feature to emerge from the soft tissue sarcoma group was the presence of neurofibromatosis (NF) in at least five cases out of the total of 94. This proportion is far in excess of the one in approximately 3,000 cases of NF occurring in the general population. The findings are consistent with the association between NF and malig- nant disease previously described (Hope & Mulvihill, 1981) but whereas in younger children NF appears to predispose to embryonal rhabdomyosarcoma (Hartley et al., 1988) (Li et al., 1988; Birch et al., 1990a) .
Two of the cases in the series, a girl with an osteosarcoma age 17 years and a boy with a chondrosarcoma age 16 years, were first cousins, descended from a sister and brother who both had malignant disease (leiomyosarcoma age 22 years and reticulum cell sarcoma age 28 years respectively) and whose father had two separate primary osteosarcomas. Details of this family have been described previously (Birch, 1987) . In another family siblings were diagnosed with osteosarcoma and medulloblastoma, both at the age of 17 years. Early onset breast cancer at ages 34 and 35 years also occurred in close relatives of two other cases.
The results of this survey are consistent with the pattern of cancers seen in the mothers of younger individuals with sarcomas and there are strong indications that sarcomas in some of the patients may result from genetic predisposition, particularly in relation to neurofibromatosis and the LiFraumeni syndrome. In order to assess the strength of these associations, the relationships with histological type and the proportion of bone and soft tissue sarcoma in young people which may be genetically determined, it would be necessary to obtain reliable data on the presence of cancers and cancerprone syndromes in family members for a series of individuals whose pathology has been centrally reviewed using immuno-histochemical techniques. Because of the rarity of specific types of sarcomas in the population this would be best achieved by the conduct of a collaborative multi-centre study.
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